. Calculated segregation energies (unit: eV) of defect Cl Te , O Te , Se Te , Na Cd and Cu Cd at different sites (shown in Figure 1 ) in GB Σ3 (111), Σ3 (112) Te-core, Σ3 (112) Cd-core and Σ5 (310). The red numbers represent the site where the defect is the most energetically favorable. All results in brackets are calculated with HSE06 functional, while the others are from PBE functional.
Site
Σ3 ( Compared with pristine GB, the antibonding interaction here has been weakened and the gap state has been pushed inside the valence band. If the O-Te distance is decreased to 2.51 Å, the gap state goes back up, slightly above the VBM (see Figure S3b ) due to the stronger antibonding interaction. Figure S3c shows the PDOS of the structure with O-Te distance shortened to 1.99 Å, (as found in the O-doped Σ5 (310) GB). We clearly see the antibonding level returns to a deep gap state, close to that in the pure Te-core Σ3 (112) (blue dashed line in Figure S3 ).
